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(54) Combination composition comprising a L-carnitine or an alkanoyl-L-carnitine, a 
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(57) A combination composition which may take the 
form of a nutritional supplement or pharmaceutical com- 
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alkanoyl-L-carnitine and a glucosaminoglycan and/or 
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Description 

[0001 ] The present invention relates to a composition suitable both for the prevention of articular disorders and for the 
therapeutic treatment of articular diseases. Accordingly, the composition may take the form and exert the activity of a 
5 food or dietary supplement or of an actual medicament in the strict sense, depending upon the particular individuals in 
whom it is to be used and for reasons which will appear evident here below. 

[0002] The most widespread articular disease is osteoarthrosis, a disease mainly affecting the hyaline cartilage and 
the subchondral bone with hypertrophy of the articular and periarticular tissues in the sites affected. 
[0003] Osteoarthrosis sets in asymptomatically between the ages of twenty and thirty years, affecting both sexes with 
10 the same frequency, though the onset tends to be earlier in males. Around the age of forty, almost all subjects begin to 
present some pathological abnormality of the joints under conditions of mechanical stress, though only a relatively 
small number of such individuals present clear-cut symptoms. 

[0004] The disease becomes universally widespread and manifest in the course of the sixth decade of life. 
[0005] Osteoarthrosis is the pathological result of a complex system of mechanical, biological, biochemical and enzy- 
75 matic reactions: practically every process of an infectious, metabolic, endocrine, neurological or traumatic nature capa- 
ble of impairing the structure and function of the hyaline cartilage and surrounding tissues constitutes an aetiological 
factor for the disease. 

[0006] Since the onset is asymptomatic, deceptive and gradual, treatment is generally resorted to only after _onset of 
a clearly defined, persistent symptomatological picture, if not, indeed, in the presence of various degrees of disability 
20 and functional impairment mainly affecting the knees and hips. 

[0007] The drugs of choice are aspirin and non-steroidal anti-inflammatory drugs (NSAIDs) whose adverse side 
effects and gastric damaging capability are well known. 

[0008] It is precisely these adverse effects that induce physicians to delay the use of these therapeutic agents until 
such time as the symptomatological picture is stably consolidated and the resulting functional limitations threaten to 

25 impair the work, social and relational activities of the individuals affected. 

[0009] There is therefore a perceived need for a preventive/therapeutic agent which, as a result of its substantial lack 
of toxicity and side effects, can be safely used at the first manifestation of symptoms or even earlier, once the patient 
has reached the age when, on average, such symptoms tend to manifest themselves. The aims of such treatment are 
both to delay the onset of the symptomatological picture and to combat development of the disease therapeutically. 

30 [0010] These dual objectives - preventive and strictly therapeutic - are achieved by the composition of the present 
invention, which, as will be described in detail here below, consists of a new combination containing as its basic ingre- 
dients L-carnitine or a C2-C6 lower alkanoyl-L-carnitine and a glucosaminoglycan and/or glucosaminoglycan compo- 
nent. 

[001 1 ] This composition is characterised by an unexpected and surprising anti -inflammatory and cartilage-protecting 
35 activity. As a result of these properties the new composition can be usefully applied in the prevention and therapeutic 
treatment of inflammatory or degenerative articular disorders mainly related to a metabolic dysfunction of the articular 
tissues, whether of endogenous or exogenous origin, induced by traumas or drugs. The new composition can also be 
usefully employed in both the human and veterinary fields. 

[0012] The use of carnitine for the prevention and cure of metabolic dysfunctions is well known. Carnitine and its 
40 alkanoyi derivatives have been shown to be useful in the treatment of myocardial ischaemia. angina pectoris, peripheral 
vascular disease and in the various forms of atherosclerosis. 

[0013] These therapeutic activities of carnitine and its alkanoyi derivatives are related to the complex biochemical 
activity which these compounds are capable of exerting at cell and tissue level. 

[0014] In addition to being essential for the beta-oxidation of fatty acids, carnitine plays an important antioxidant role, 
45 as demonstrated by its protective effect against hyperoxidation of the cell phospholipid membranes and against oxida- 
tive stress induced at myocardial or endothelial cell level. In particular, carnitine has been shown to be capable of inter- 
vening in carbohydrate metabolism and insulin secretion. 

[001 5] The metabolic role of carnitine and its alkanoyi derivatives appears, however, to be very extensive and has yet 
to be clarified in many of its aspects. Carnitine has been found to increase the formation of arachidonic acid from linoleic 
so acid and, by this pathway, to play an important role in modulating inflammation. 

[001 6] In addition, carnitine inhibits the release of inflammatory eicosanoids by peritoneal macrophages. In particular. 
propionyl-L-carnitine has been shown to be capable of potentiating the effects of a cytoprotective prostaglandin such 
as prostacyclin. 

[001 7] There is no evidence of a direct effect of L-carnitine on chondrocytes and on the articular cartilage, nor on giu- 
55 cosamine metabolism. 

[0018] There is extensive evidence, however, in the literature for the protective effect induced by proteoglycans. 
[0019] As is known, proteoglycans are macromolecules produced by the chondrocytes which make up the articular 
cartilage. The mechanical properties of the cartilage and the functionality of the joint depend mainly on them. 
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[00201 Proteoglycans are formed from a central protein to which the glucosaminoglycan chains are bound. Ir .the 
articular cartilages glucosaminoglycans are represented mainly by chondrortin sulphate wh.ch .s a d.sacchande poly- 
mer formed from glucuronic acid and N-acetytgalactosamine sulphate. 

[00211 According to whether the esterification with sulphuric acid is in position 4 or position 6 of the ^ct^ne 
s iThave chondroitin-4-sulphate. which is present above all at birth and in children, or chondrort.n-6-sulphate wh.ch .s 

fooza ' W^lgeing. proteoglycan metabolism slows down and the levels of chondroitin sulphate diminish 

[ S Zsame itionls encountered in arthrosis where an incomplete and defective bosyntheas of proteogly- 

£to detSti. The proteoglycan aggregates in the molecular structure of the arthrotic articular cartilage are partly 

to deDolvmerised and the collagen fibre is defberized. mtaM r^ 
S Glucosamines are indispensable for the biosynthesis of proteoglycans and also perm.t synthes,s of galactos- 

amine amino sugar necessary tor the biosynthesis of glucosaminoglycans. 

^regards the action of glucosamines, it has been demonstrated that these are capable of stimulating repa.r of dam- 

rSfG^m^ 

sulphate and in dermatan sulphate, preventing cortisone-induced chondrocyte damage in the rat and expenmental 

Snq $ l! is ^Iso^L that the exogenous administration of glucosamine, even by the oral route, can improve arthrotic 

?S af Sas. on the one hand, glucosamines exert an important metabolic action at the level of the articular tissue 
Segraded by arthrosis, glucosaminoglycans, such as chondroitin sulphate, are re ^ n8lW f ' ,h 7^ 
tic properties of the articular cartilage owing to their ability to retain the water necessary for the elastic state of the car- 

iS^has been demonstrated that, in arthrotic situations, there is a loss of water on the part of the » carttege which 
ZeL becomes less elastic as a result of the reduction in chondroitin sulphate, probably due to the action of prote- 

of chondroitin sulphate makes it possible to block these - 
elastase which degrade the articular cartilage. In addition, the exogenous admin.strat.on of chondrortm sulphate also 
S a sSating'action on proteoglycan biosynthesis. Clinical improvements in the therapy of arthrous obtain* wrth 
the use o chondroitin sulphate have been reported by numerous authors, and this therapy has been successfully com- 
binXm?raditional therapy using non-steroidal anti-inflammatory drugs (NSAIDs). without, however. be.ng advocated 

SrTn^^nhe characteristics of the products described above, the possibility of an interaction between 
hem was assessed by means of a series of tests performed on combinations of L-carn tine or ,ts alkanoyl denvatives 
and g r c osaminoglycans and/or their components. On the basis of the tests performed ^f^^SZT!^ 
unexpected and surprising protective effect was observed in different models of expenmental ^T^^^TS 
of aTynergic action between the components of the combinations which was thoroughly unpred.ctable on the bas.s of 
ou^xisting ! pharmacological knowledge of L-carnrtine and its alkanoyl derives or of the glucosam,nog.ycans and 

[OMlT^e composition of the present invention comprises a combination of the following components: 

(a) L-carnitine or an alkanoyl-L-carnitine wherein the alkanoyl group is a straight or branched group, having 2-8. 
preferably 2-6, carbon atoms, or a pharmacologically acceptable salt thereof; 

(b) a glucosaminoglycan and/or a constituent of glucosaminoglycan; and 
45 (c) a pharmacologically acceptable excipient. 

[0032] The weight-to-weight ratio of component (a) to component (b) ranges from 1.1 to 1 :100, and preferably from 

JooSl 1 ^e glucosaminoglycan is selected from the group comprising a chondroitin sulphate, hyalu ronic add. < ierma- 
50 tan sulphate keratan sulphate and heparan sulphate. Preferably, the chondrortm sulphate .s erther chondrort.n-4-sul- 

phate or chondroitin-6-sulphate. . . «.„i 

[0034] The glucosaminoglycan constituent is selected from the group compnsing glucosamme. glucosamme sul- 
phate. N-acetylglucosamine, galactosamine and N-acetylgalactosamine. . 
[0035] The glucosaminoglycan and the glucosaminoglycan constituent can be obtamed from natural products such 

55 JUSTS atoC^nitine is preferably selected from the group comprising 

Sbutyryl-L^arnitine. valeryl-l-carnrtine and isovaleryl-L-carnitine. Acetyl-L-carnrtme and prop.onyl-l«arn.t,ne are 

particularly preferred. 
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[0037] What is meant by pharmacologically acceptable salt of L-carnitine or alkanoyl-L<arnltine is any salt of these 
with an acid which does not give rise to unwanted toxic or side effects. These acids are well known to pharmacologists 
and experts in pharmacy. 

[0038] Examples of such salts, though not exclusively these, are: chloride; bromide; iodide; aspartate, acid aspartate; 
5 citrate, acid citrate; tartrate; phosphate, acid phosphate; fumarate, acid fumarate; glycerophosphate; glucose phos- 
phate; lactate; maleate; acid maleate; orotate; oxalate, acid oxalate; sulphate, acid sulphate; trichloroacetate; trifluoro- 
acetate and methane sulphonate. 

[0039] A list of FDA-approved pharmacologically acceptable salts is published in Int. J. Pharm. 3& (1986). 201 -217. 
and this publication is incorporated herein by reference. 
to [0040] The composition of the present invention may further comprise vitamins, co-enzymes, mineral substances and 
antioxidants. 

[0041 ] Here below, for the sake of simplicity of presentation, reference will be made only to the combination of L-car- 
nitine, chondroitin sulphate and glucosamine, it being understood, however, that the combinations with the above-men- 
tioned alkanoyl-L-carnitines and the other glucosaminoglycans and/or glucosaminoglycan constituents are equally 
is efficacious and capable of fully accomplishing the aims of the present invention. 

Toxicotoov and tolerabilitv tests 

[0042] The kfly toxicity and good tolerability of L-carnitine and the above-mentioned alkanoyl-L-carnitines are well 

20 known, as are those of glucosamine and chondroitin sulphate. 

[0043] When administered orally to both the rat and mouse, even at high doses of these compounds in combination 
(250 mg/kg of L-carnitine and 200 mg of chondroitin sulphate), no toxic reactions or intolerance were detectable. The 
same result was achieved with the parenteral administration of 150 mg/kg of L-carnitine and 100 mg/kg of chondroitin 
sulphate. No mortality or signs of intolerance were observed in rats treated every day for thirty consecutive days with 

25 1 00 mg/kg of L-carnitine and 1 00 mg/kg of chondroitin sulphate. 

[0044] Blood chemistry tests and histological examinations performed on these animals at the end of treatment 
revealed no particular damaging reactions as compared to a similar group of control animals. 

Type II collaoen arthritis tests 

30 

[0045] Type II collagen arthritis was induced in mice according to the technique described by Trentham (Trentham 
D.R., Townes A.S., Kang A.H., J. Exp. Med.. 146. 857, 1977). 

[0046] One group of mice was immunised by means of intradermal injections of natural collagen emulsified in com- 
plete Freund's adjuvant (Difco Labs., Detroit, U.S.A.) at the base of the tail. Three weeks later these animals were re- 

35 injected intraperitoneal^ with the same dose of emulsified collagen. L-carnitine (50 mg/kg and 100 mg/kg), glu- 
cosamine (100 mg/kg and 200 mg/kg) and chondroitin sulphate (50 mg/kg and 100 mg/kg) were injected alone or in 
combination from day one after the collagen injection up to the end of the sixth week One group of animals (control) 
received no treatment. The assessment of the severity of the oedema was done according to its intensity with scores 
ranging from 1 to 4. "ftie results of the tests demonstrated that, whereas neither L-carnitine, glucosamine nor chondroi- 

40 tin sulphate when administered alone had any inhibitory effect on the development of the typical signs of arthritis, their 
use in combination proved highly efficacious. When L-carnitine was combined with either glucosamine or with chondroi- 
tin sulphate an approximately 50% reduction of arthrosis was obtained. 

[0047] On combining L-carnitine with both glucosamine and chondroitin sulphate, the reduction in signs of arthrosis 
reached almost 90-100%, with no sign of arthrosis manifesting itself in the majority of animals treated. 

45 

Adluyant-lndwced arthritis tests 

[0048] Adjuvant arthritis was induced in the rat by intradermal injection of 0.6 ng of killed Mycobacterium tubercotosis 
(Difco Labs., Detroit, USA) and emulsified in liquid paraffin. The injection was performed on the sole of the animal's right 
so paw (Walz D.T., Martino D., Mischer A., J. Pharmacol. Exp. Ther.. 178. 223, 1971). 

[0049] L-carnitine, glucosamine and chondroitin sulphate were injected alone or in combination, both prophylactically 
(1 00 mg/kg per compound) for 1 5 days after adjuvant injection and again for 1 5 days after adjuvant injection (200 mg/kg 
per compound) to observe the curative effect. 

[0050] Assessment of arthrotic damage was done on the basis of a conventional rating scale and body weight. 
55 [0051 ] In these tests, too, whereas the compounds when administered alone showed neither a preventive nor a cur- 
ative effect on the development of arthrosis, when they were administered in combination, a curative effect was 
observed with an approximately 50% reduction in signs of arthrosis. Of particular interest was the fact that preventive 
administration of the drugs almost completely blocked the onset of arthrotic symptoms. 
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oughly ineffective when administered alone. 
5 Qarraflgnip oedema tests 

Lh alone and in combination at doses of 50. 100 and 2 00 ^^^ one « t0 modify the severity of 

a ^ reduction in oedema - dose 10 

50% (see Table 1). especially during the first »*Z£«*™*^ and ^expected, inasmuch as the adminis- 
[0 0551 The results obtained in the te ^ esw ' b *^ inSory effect on the experimentally 

Uon of the single compounds alone 

carnitine and chondroitin sulphate. Kearwart ^ , he combination of L-carnitine. glucosamine and chon- 

a* .hose *"^*2£^2SEL o, M «e=»en, pM* » 
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L-carnitine 
L-carnitine 
Glucosamine 
Glucosamine 
Chondroitin sulphate 

Chondroitin sulphate 

L-carnitine 

+ Glucosamine 

+ Chondroitin sulphate 

L-carnitine 

+ Glucosamine 

+ Chondroitin sulphate 



100 

200 

100 

200 

100 

200 

100 

100 

100 

200 

200 

200 



1 


2 


3 


4 




10±0.2 


5 ±0.3 






5 ±0.3 


5±0.5 


5 ±0.6 


5 ±0.2 


10±0.9 


10±11 


5 ±0.5 


10 + 0.3 


10 ±0.8 


5 ±0.4 


5±0.1 


10 + 1.9 


15±1.1 


20±1.8 


10 ±1.2 


25±1.9 


30 ±2.1 


30 ±2.7 


25 ±2.4 


20 ±2.1 


35 ±2.9 


46 ±3.5 


40 ±3.1 



55 l0059) ■j^n^^—l^i-^-'--^^*"^ 1 ^'"*" 
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1) 


L -carnitine 

W VUJ 1 11 ill i W 


200 mg 




Chondroitin-4-su!phate 


200 mg 




I -carnitine 

w vUl 1 Hill IC 


200 mg 




Chondroitin 4-sutohate 


100 mg 




Chondroitin-6-su Innate 

vl IWI IWI will' 1 W OUw 1 lulw 


50 mg 




1 -f^arnitinp 


200 ma 

tm VSW 1 1 *\g 




f^liiftn£aminp ^nlnhafp 


200 ma 




1 -narnitinp 

l_ WCU 1 Hill IC 


200 ma 




Chnnd rniti n-4 -^ulnhate 

VI Iwl IWI Willi 1 ™ OV4> Wl IQIC 


100 mg 




Glucosamine sulohate 


100 mg 




L-rarnitine 

1— WCU 1 Hill IC 


200 mg 




Col Ian en extract flvsate) 


300 mg 


fit 


Prnninnvl-I -rarnitinp 

llUJJILMIji L. WClM HUI IC 


250 mg 




wi iwi lUwiiii auipi iciic 


300 ma 

WWW t I IJJ 


7\ 

r ) 


Prnninnvl-I -rarnitinp 
i i wjjiui »y i i— VrfCii i inn ic 


250 ma 




Ohnndrniti n -6-^ulohate 

\JI IWI IWI Willi ■ W »>UI|JI lult 


400 mg 


8\ 
°J 


Prnnionvl-L-carnitine 

1 1 WwlWI Ijt I— Wvll 1 Mill 1 w 


250 mg 




Chnnrirnitin-fi-^ulDhate 

vyi iwi iwi wiui i w uiiipi miw 


300 mg 




filurnRaminp ^ulnhate 

WlUwwval 1 III IC OWIWI ICllw 


100 mg 




Prnninnvl-I -carnitine 

r i wpiwi iji i- wen i iuii tc 


250 mg 




Pnllanan pvtrart /Iv^atP^ 
Owiidijcii cAiiawi ^lyacticy 


400 ma 

twv 1 1 ly 




Prnninnvl-I -rarnitinp 

r HJfJHJ 1 Ijrl im wCll 1 HIH ic 


200 ma 

fcww 1 1 ly 




P.hnnHrnitin-fi-ci ilnhatP 

\jl lUI Iwl Willi 1 w OUIfJI Idle 


200 ma 

C WW 1 1 IW, 




Glucosamine sulphate 


100 mg 




Ubidecarenone 


10 mg 




Vitamin E 


5mg 




Calcium ascorbate 


50 mg 




Selenium 


2 mg 




Manganese 


6mg 



[0060] The compositions of the present invention can be formulated in the form of enterally. parenterally. intramuscu- 
larly, intra-articularly or topically administrate compositions as, e.g. tablets, capsules, granulates, syrups, ointments 
and phials. 

[0061 J The suitable excipients to be used for preparing the compositions depending on the specific administration 

route shall be apparent to any average-skilled expert in pharmacy and pharmaceutical technology. 

[0062] Gucosaminoglycan or the constituent thereof can be extracted from natural products such as cartilages and 

collagen. 

Claims 

1 . A composition comprising : 
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(a) L-carnitine or an alkanoyl-L-carnitine wherein the alkanoyl is a straight or branched group having 2-8, pref- 
erably 2-6, carbon atoms, or a pharmacologically acceptable salt thereof; 

(b) a glucosaminoglycan and/or a constituent of glucosamino-glycan; and 

(c) a pharmacologically acceptable excipient. 

5 

2. The composition of claim 1 , wherein the weight ratio (a):(b) ranges from 1:1 to 1 :100. 

3. The composition of claim 1 , wherein the glucosaminoglycan is selected from the group comprising a chondroitin 
sulphate, jaluronic acid, dermatan sulphate, keratan sulphate and heparan sulphate. 

10 

4. The corrposition of claim 1 , wherein the constituent of the glucosaminoglycan is selected from the group compris- 
ing glucosamine, glucosamine sulphate, N-acetylglucosamine, galactosamine and N-acetytgalactosamine. 

5. The composition of claim 3, wherein the chondroitin sulphate is selected from chondroitin-4-sulphate and chondroi- 
15 tin-6-sulphate. 

6. The composition of claims 1 -5, comprising L-carnitine, chondroitin sulphate and glucosamine. 

7. The .composition of claim 6, wherein the weight ratio L-carnitine:chondroitin sulphate:glucosamine ranges from 

20 1:1:1 to 1:10:10. 

8. The composition of claim 1 , wherein the alkanoyl-L-carnitine is selected from the group comprising acetyl-L-carni- 
tine, propionyl-L-carnitine, butyryl-L-carnitine, vaieryl- L-carnitine and isovaleryl-L-carnitine. 

25 9. The composition of anyone of the preceding claims, wherein the pharmacologically acceptable salt of L-carnitine 
or alkanoyl-L-carnitine is selected from the group comprising: chloride; bromide; iodide; aspartate, acid aspartate; 
citrate, acid citrate; tartrate; phosphate, acid phosphate; fumarate, add fumarate; glycerophosphate; glucose phos- 
phate; lactate; maleate; acid maleate: orotate; oxalate, acid oxalate; sulphate, acid sulphate; trichloroacetate; trif- 
luoroacetate and methane sulphonate. 

30 

10. The composition of anyone of the preceding claims, further comprising vitamins, co-enzymes, mineral substances 
and antioxidants. 

11. A dietary supplement for the prevention of inflammatory processes and articular disorders which comprises an 
35 admixture of: 

(a) L-carnitine or an alkanoyl-L-carnitine wherein the alkanoyl is a straight or branched group having 2-8, pref- 
erably 2-6, carbon atoms, or a pharmacologically acceptable salt thereof; and 

(b) a glucosaminoglycan and/or a constituent of glucosaminoglycan. 

40 

12. The dietary supplement of claim 1 1 , wherein the glucosaminoglycan is selected from the group comprising a chon- 
droitin sulphate; jaluronic acid, dermatan sulphate, keratan sulphate and heparan sulphate. 

13. The dietary supplement of claim 1 1 , wherein the constituent of glucosaminoglycan is selected from the group com- 
45 prising glucosamine, glucosamine sulphate, N-acetylglucosamine, galactosamine and N-acetylgalactosamine. 

14. The dietary supplement of claim 12, wherein chondroitin sulphate is selected from chondroitin-4-sulphate and 
chondrotin-6-sulphate. 

so 15. The dietary supplement of claims 11-14, wherein the alkanoyl-L-carnitine is selected from the group comprising 
acetyl-L-carnitine. propionyl-L-carnitine. butyryl-L-carnitine, valeryl-L-carnitine and isovaleryl-L-carnitine. 

16. The dietary supplement of claims 11-15. wherein the pharmacologically acceptable salt of L-carnitine or alkanoyl- 
L-carnitine is selected from the group comprising: chloride; bromide: iodide; aspartate, acid aspartate; citrate, acid 
55 citrate; tartrate: phosphate, acid phosphate; fumarate, acid fumarate; glycerophosphate: glucose phosphate; lac- 
tate; maleate; acid maleate: orotate: oxalate, acid oxalate; sulphate, acid sulphate; trichloroacetate; trifluoroacetate 
and methane sulphonate. 
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17. The composition of anyone of ciaims 1-10, in the form of an enterally. parenteral!* intramuscularly, intra-articularly 
or topically administrate composition for the therapeutical treatment of arthrosis and acute inflammatory and 
degenerative processes of joints. 

s 1 8. The composition of claim 1 7, in the form of tablets, capsules, granulates, syrups, ointments and phials. 

1 9. The composition of anyone of the preceding claims, wherein glucosaminoglycan or the constituent thereof is 
extracted from natural products. 

w 20. The composition of claim 19. wherein the natural products are cartilages and collagen. 
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